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We see that Kepler's advance from the conception of circular
movements to that of elliptic movements, was made possible
by comparison of the facts as they are with the facts as they
would be were the movements circular. We see that the
subsequently-learnt deviations from elliptic movements,
were to be learnt only through the pre-supposition that the
movements are elliptical. And we see, lastly, that even now
predictions concerning the exact positions of planets, after
taking account of perturbations, imply constant references to
ellipses that are regarded as their normal or average orbits
for the time being. Thus, ascertainment of the actual truths
has been made possible only by pre-ascertainment of certain
ideal truths. To see that by no other course could the
actual truths have been ascertained, it needs only to sup-
pose any one saying that it did not concern him, as an
astronomer, to know anything about the properties of circles
and ellipses, but that he had to deal with the actual facts-
of the Solar System, to which end it was his business to
observe and tabulate positions and directions and to be
guided by the facts as he found them.                    So, too,

is it if we look at the development of dynamical astronomy.
The first proposition in Newton's Principia deals with the
movement of a single body round a single centre of force;
and the phenomena of central motion are first formulated
in a case which is not simply ideal, but in which there is no
specification of the force concerned : detachment from the
real is the greatest possible. Again, postulating a
principle of action conforming to an ideal law, the theory
of gravitation deals with the several problems of the Solar
System in fictitious detachment from the rest; and it makes
certain fictitious assumptions, such as that the mass of each
body concerned is concentrated in its centre of gravity.
Only later, after establishing the leading truths by this
artifice of disentangling the major factors from the minor
factors, is the theory applied to the actual/problems in their
ascending degrees of complexity,- taking in more and more